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Abstract 
 
The SITES 2006 results reveal that principals’ perceived presence of lifelong learning 
related pedagogical activities in their schools had changed markedly since the same 
data was collected in 1998 in SITES-M1. More intriguing was the fact that the 
directions of the changes were quite different depending on the education systems 
concerned – many of the Asian countries reported very high increases while some of 
the European countries reported large drops over the same eight year period. This 
paper reports statistical evidence that the observed “pendulum swing” reflects actual 
changes in teaching practices in these countries. Exploratory multilevel analyses 
results consistently show that national means of principals’ vision can be used as a 
system level indicator predicting national means of pedagogical orientations in 
schools several years later. These findings also indicate the possibility of the 
“pendulum effect” being a consequence of system level policy differences in the 
countries participating in the two SITES studies.  
 
Keywords: SITES 2006, lifelong learning, pedagogy, ICT in education, multilevel 
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Introduction 
 
The perceived role of ICT in the curriculum has moved through different phases since 
the early 1990s, as reflected by the descriptions of national policies and practices in 
over forty countries contained in these three edited volumes published over the past 
two decades: Plomp, Anderson, and Kontogiannopoulou-Polydorides (1996); Plomp, 
Anderson, Law and Quale (2003, 2009). The UNESCO (2008) policy framework 
provides a very succinct description of the changing trends – with the curriculum 
focus of ICT in schools moving from technological literacy as a subject to knowledge 
deepening, i.e. using ICT to improve the effectiveness of learning in different school 
subjects, to knowledge creation, i.e. leveraging ICT use as an agent of curriculum and 
pedagogical change to foster students’ development of 21st century skills, which 
includes lifelong learning skills, creativity, communication and collaboration. In 
many education systems, major curriculum reform initiatives (e.g. EMB 2001; 
Tarragó 2009) and ICT specific masterplans (e.g. Singapore Ministry of Education 
1997, 2002; Mallik 2009) have been launched since the turn of the millennium such 
that schools can adequately prepare their students for life in the knowledge economy. 
These documents generally recognize the need for changes not only in the curriculum 
goals, but also in the way learning and teaching is conducted, i.e. the pedagogical 
practices, to achieve those goals. 
The above policy goals are accompanied in many countries by substantial investment 
in ICT infrastructure, internet connections, digital resources, technical and 
pedagogical support for teaching and learning, professional development and school 
leadership development of ICT in education (Plomp et al. 2003, 2009). Responses by 
the SITES 2006 National Research Coordinators to a national context questionnaire 
also indicate a substantial increase in the above areas of ICT-related spending in the 
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participating countries over the five years from 2001 to 2006 (Anderson & Plomp 
2008). These policy initiatives have brought about clear improvements in ICT access 
in all the 22 education systems that participated in the SITES-M1 and SITES 2006 
studies (Pelgrum, 2008).  However, findings related to the possible changes in 
pedagogical practice in schools over the same period are more complex and nuanced. 
An indicator for emerging pedagogical practices was constructed in the SITES-M1 to 
reflect the extent to which students are taking responsibility to determine their own 
learning goals and learning pathways, working on open-ended projects in 
collaborative teams, creating knowledge products such as digital presentations and 
web pages instead of following a reproductive learning program. Comparing the 
SITES survey results collected from principals on perceived extents to which 
emerging pedagogical practices were present in their schools in 1998 and 2006, 
Pelgrum (2008) reports observed increases in some countries, particularly Asian 
countries such as Hong Kong SAR and Japan which reported very low presence in 
1998, as well as big drops in Norway, Slovenia and Denmark, which reported 
relatively high presence of emerging practices in 1998. Figure 1 presents the relevant 
data in bar graph format, showing the “pendulum” effect of all countries moving 
towards a more similar value for their mean perceived presence of emerging 
pedagogical practice. If the policy rhetoric about the need for education to foster 21st 
century skills through more student-directed, inquiry oriented learning activities, then 
the reported increase in emerging practices in Asian countries can be interpreted as 
successful outcomes of such policies. However, the reported decrease in some 
European countries shows a trend reversal – that the emerging practices become even 
less prevalent. Commenting on the results from these European countries, Pelgrum 
(2008) remarked, “… this finding prompts the question of whether, in those education 
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systems, school management were no longer so certain that student-centered 
pedagogical approaches are relevant.” (p. 112).  
 
 
 
While there are many evaluation studies on the impact of ICT policy implementation 
that aim to inform both policy and practice (e.g. Harrison et al. 2002; Rudd et al. 
2009, Jamieson-Proctor & Finger 2009; Ramboll Management 2006), cross-national 
comparative studies of policy impact on practice are rare and quantitative studies of 
such are not known. One major challenge to conducting such studies is the difficulties 
in getting comparable quantitative data on pedagogical practice across countries. The 
SITES-M1 and SITES 2006 studies offer the rare opportunity for quantitative 
exploration of policy impact on pedagogical change over the time period 1998 and 
2006 because of the availability of pedagogical practice indicators across the 
countries participating in both studies. This paper reports on a study that takes 
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advantage of this opportunity to explore the following three research questions 
through a secondary analysis of the SITES-M1 and SITES 2006 data:  
R1- Is there any evidence that the principals’ perceived presence of emerging 
pedagogical practice in their schools actually reflect the pedagogical practice 
orientation of the teachers in their schools?  
R2- Is there any evidence that the changes in some countries in the mean level of 
principals’ perceived presence of emerging pedagogical practice in their schools 
between 1998 and 2006 as identified by Pelgrum (2008) relate in any way to 
policy differences in those countries?  
R3- Is there any evidence that principals’ vision has an impact on teachers’ 
pedagogical practice, a claim that has often been made in the educational change 
literature reporting qualitative studies of educational innovation and change in 
general (e.g. Hargreaves & Fink 2005; Fullan 2007) and in changes involving the 
use of ICT in teaching and learning (e.g. Yee 2000; Owston 2003).  
 
THEORETICAL UNDERPINNING 
Current literature on educational change has highlighted the importance of learning 
and capacity building for successful change (Banathy 1991; Fullan, Cuttress & 
Kilcher 2005; Fullan 2007; Hargreaves & Fink 2003, 2004; Engeström 2005) and that 
school level factors have the strongest, most immediate influence on a teacher’s 
practice. There is ample evidence in the literature that the vision of the principal is a 
major leadership factor influencing school development for change in classroom 
practices (e.g. Fullan 2007; Hargreaves & Fink 2005). Hence, in the present study, the 
principal’s vision for ICT use to support lifelong learning practices in teaching and 
learning is taken as the school level factor influencing teachers’ pedagogical practices.  
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However, teachers’ pedagogical adoption of ICT is also influenced by factors beyond 
the school. Zhao and Frank (2003) report, in a study on uses of IT over time in 19 
schools in four US school districts that implementations involving group or whole 
school initiatives were more effective in promoting renewal with IT in education if 
these were aligned with the school’s strategic plan and supported by its leadership. 
Davis (2008) puts forward an ecological model for envisioning the various factors 
that impact on a teacher’s adoption of IT in his/her classroom practices – a model in 
which the classroom is nested within the school, local area, region, and the global 
biosphere of education. Based on this theoretical framework, explorations on factors 
influencing ICT implementation should identify the level at which specific factors are 
supposed to operate. On the other hand, it is not easy to have data available for 
exploration simultaneously for all the various levels of the education ecology for 
statistical investigation to be possible. It is fortunate that in the case of the SITES data, 
these are collected based on a well-defined rigorous sampling design (Monseur and 
Zuehlke, 2009) in all the participating countries such that multilevel analyses of the 
different levels of factors are possible, and the design of which are presented in the 
next section.  
 
RESEARCH DESIGN AND METHODOLOGY 
As mentioned earlier, the present study is a secondary analysis of the international 
data collected from SITES-M1 and SITES 2006. SITES-M1 was a survey of three 
populations of schools conducted in 1998 defined in relation to three populations of 
students studying in: grades 4 to 6, grades 7 to 9 and grades 10 to last year of 
secondary education. The survey comprised of two questionnaires, one for principals 
and the other for technology coordinators. SITES 2006 was a study consisting of two 
surveys, one of schools with grade 8 students and similar to that conducted in SITES-
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M1, and the other of mathematics teachers and science teachers teaching grade 8 
students. The sampling for SITES 2006 was designed such that two to four Grade 8 
mathematics teachers and two to four Grade 8 science teachers were independently 
and randomly selected from each of the participating schools, which were randomly 
sampled from each of the participating systems (Monseur & Zuehlke 2009).  The 
collected data are thus hierarchically structured so that teacher data are nested within 
schools and school data are nested within education systems. This sampling design 
allows for multilevel analyses linking system, school and teacher level data (Law 
2008). 
 
Indicators included in the analyses 
The focus for the present study is to explore the possible link between system level 
policy and changes in the presence of emerging pedagogical practices (i.e. practices 
conducive to the development of 21st century skills in students) in schools. Hence, 
indicators for pedagogical practice and vision need to be identified.  
The SITES-M1 study conducted in 1998 was only a survey of schools and hence there 
was no indicator on pedagogical practice or teachers’ vision directly gathered from 
teachers’ responses. On the other hand, the principal questionnaires in SITES-M1 and 
SITES 2006 contain an identical question that asked, “To what extent is each of the 
following aspects of teaching and learning currently present in your school?” 
Responses to some of the aspects were computed to yield the two principals’ 
perceived presence of emerging pedagogical practices indicators, P-EMGPP98 and 
P-EMGPP06 based on the data collected in SITES-M1 and SITES 2006 respectively 
(see Pelgrum 1999 and 2008 for details).  
The SITES 2006 study included a teacher questionnaire that collected, among other 
things, information about teachers’ pedagogical practice orientations. In designing the 
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teacher questionnaire, the research team took advantage of the accumulated research 
findings on features of pedagogical practices for promoting the development of 21st 
century sills, particularly from the 174 case studies of technology-supported 
pedagogical innovations collected in SITES-M2 (Kozma 2003).  Hence, more refined 
indicators were developed on the basis of the concept of emerging pedagogy, 
including lifelong learning and connectedness which were defined to portrait 21st 
century pedagogical orientation (Law & Chow 2008). Indicators related to lifelong 
learning (TP-LLL06) and connectedness orientations (TP-CON06) were computed 
from teachers’ likert-scale responses to items under the question “In your teaching of 
the target class in this school year, how often do you conduct the following activities” 
(IEA 2008). 
Data related to principals’ pedagogical vision were also collected in both SITES-M1 
and SITES 2006. In SITE-M1, an indicator for principals’ vision for ICT-use to 
support emerging curriculum objectives (P-VISEM98) was constructed based on 
responses to selected items for two questions in the principal questionnaire (Pelgrum 
1999). A parallel indicator for principals’ vision for ICT use to support lifelong 
learning (P-VISLLL06) indicator was constructed from one of the questions in the 
SITES 2006 principal questionnaire (Pelgrum 2008). The SITES 2006 teacher 
questionnaire collected information about teachers’ pedagogical vision (Law and 
Chow, 2008) to provide an indicator for teachers’ vision for ICT use to support 
lifelong learning (T-VISLLL06).  
In addition to school and classroom level indicators, we also need indicators for 
system level policy. Based on the assumption that system level policies on classroom 
practice is most likely mediated through school level leadership, a possible indicator 
for system level policy on ICT use to support educational change for the development 
of 21st century skills is the system level mean of all the principals’ vision for ICT use 
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to support lifelong learning practices in teaching and learning. Hence we have 
constructed two system level indicators av_P-VISEM98 and av_P-VISLLL06, which 
are the system level means of the principals’ vision P-VISEM98 and P-VISLLL06 
collected in 1998 and 2006 respectively. Table 1 provides a summary of the indicators 
used in the analyses reported in this paper. 
 
 
 
ANALYSIS AND RESULTS 
Each of the three research questions was explored using both exploratory and 
confirmatory methods. The methods of analysis and results are presented in this 
section. 
 
Are principals’ perceptions consistent with their teachers’ reports? 
The first research question is to find out if the principals’ perceived presence of 
emerging pedagogical practices in their schools in 1998, P-EMGPP98, can be taken 
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as a reflection of teachers’ pedagogical practice orientation in 1998 since no teacher 
level data was collected in SITES-M1. This research question is explored using 
school and teacher level data collected in 2006. First, an exploration was carried out 
through the construction of a scatterplot of the system level means of the principals’ 
perception of the presence of emerging practices (av_P-EMGPP06) against the 
system level means of the level of adoption of lifelong learning teaching practices 
reported by mathematics and science teachers (av_TP-LLL06), presented in Figure 2. 
The results show visually a good linear relationship between these two parameters 
except for two countries, Chile and South Africa. These two countries have the lowest 
computer : student ratio among the 22 participating systems (Pelgrum 2008), which 
may explain why these two countries are outliers. In any case, because of this outlier 
behavior, data from these two countries are eliminated from our subsequent analysis.  
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SITES 2006 also collected information from the National Research Coordinators on 
whether their ‘education system’s policy documents promote approaches that mention 
“21st century skills”. This information is also marked on Figure 2 to see if there 
appears to be a different relationship between P-EMGPP06 and TP-LLL06 whether 
such an explicit policy exists. It is clear from the display in Figure 2 that the 
relationship is not affected.  
 
Correlation analysis was used as a second method to gain a statistically more rigorous 
understanding of the relationship between principals’ vision and perception with 
teachers’ espoused practices and vision. The results presented in Table 2 indicate 
statistically significant strong correlations between all six pairs of parameters.  The 
highest correlations are found between principals’ perception of a lot of emerging 
practices present in the school and teachers’ reported extent of adoption of lifelong 
learning oriented teaching practice, with a Pearson correlation (γ) of 0.745 (p<0.01).  
The second highest correlation is found between principals’ perception of a lot of 
emerging practices present in the school and teachers’ vision to promote lifelong 
learning (γ = 0.675, p<0.01). Further, the principals’ vision in using ICT to promote 
lifelong learning was also highly correlated with teachers’ reported extent of adoption 
of lifelong learning and connectedness oriented teaching practices as well as teachers’ 
vision to promote lifelong learning, with Pearson correlations of 0.578 (p<0.01) and 
0.577 (p<0.01) and 0.647 (p<0.01) respectively.   
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System means of principals’ vision as an indicator of policy emphasis – an 
exploratory analysis 
The second research question is whether there is any evidence that the changes in 
some countries in the mean level of principals’ perceived presence of emerging 
pedagogical practice in their schools between 1998 and 2006 as identified by Pelgrum 
(2008) relate in any way to policy differences in those countries? Altogether 16 
education systems participated in both SITES-M1 and SITES 2006, which includes 
Chile and South Africa. Because of the outlier behavior of the latter two countries 
only 14 systems are included in the multilevel analysis involving the use of data from 
both studies. Table 3 summarizes the education systems that participated in SITES-
M1, SITES 2006 and those included in the multilevel models explored reported in the 
later sections of this paper.  
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As argued earlier, the system level means of the principals’ vision for ICT use to 
support lifelong learning can be taken as an indicator for the strength of the 
corresponding system policy. There are two such indicators available, P-VISEM98 
and P-VISLLL06, collected from SITES-M1 and SITES 2006 respectively. A first 
exploration was conducted on each of these two indicators using scatterplots of 
system level means of principals’ vision and teachers’ reported practices in the 
lifelong learning orientation. We began with a scatterplot to display the difference in 
percentage of principals reporting a lot of presence of lifelong learning practices in 
their schools in 2006 and 1998 (i.e. P-EMGPP06 - P-EMGPP98) against av_P-
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VISLLL06, which is displayed in Figure 3. As can be seen from the results displayed, 
the data points are very scattered and a Pearson correlation analysis revealed no 
statistically significant relationship (γ = 0.066, p>0.05). 
 
 
These results led us to reconsider the relationship between policy and changes in 
pedagogical practice. In particular, policy changes take time to filter down to schools 
and classrooms. It is hypothesized that principals would be more directly exposed to 
implementation strategies from the government as schools participate in policy 
incentive schemes through the principal, and the principals are also accountable for 
the performance of their schools through the various monitoring mechanisms set up at 
the system level. Hence changes in principals’ vision would probably be among the 
first school level conditions that change in response to system policy. It is expected 
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that principals would set up school level policies and strategies to implement their 
vision. Hence changes in classroom practice would lag behind policy changes at the 
system level. In order to explore whether this line of reasoning is worthy of further 
examination, we used the national means of principals’ vision for ICT use to support 
lifelong learning practices collected in SITES-M1, (i.e. av_P-VISEM98) as the policy 
indicator to check whether this can explain the pendulum changes in perceived 
presence of emerging practices between 1998 and 2006.   
Figure 4 displays the scatterplot of (P-EMGPP06 - P-EMGPP98) against av_P-
VISEM98. The results show a clear and much stronger positive relationship compared 
to results shown in Figure 3, with the exception of three outliers Japan, Hong Kong 
SAR, and Slovenia. Both Japan and Hong Kong SAR reported a much higher increase 
between 1998 and 2006 in the percentage of principals reporting a lot of presence of 
lifelong learning practices in their schools as would be expected based on those of 
countries having comparable values for their principals’ espoused vision for ICT use 
to support emerging practices in 1998. The results for Slovenia deviated from the 
pattern of associated exhibited by the other countries in the other direction. It is not 
clear whether there are any particular contextual factors in these three systems that 
may explain for the outlier behavior observed. If the three outliers are removed, then a 
much stronger linear relationship can be found through a Pearson correlation analysis 
(γ =0.948, p<0.001).  
 
 15
  
To summarize, preliminary exploration through scatterplots and correlational analyses 
indicate that national means of school principals’ vision for ICT use to support 
emerging/lifelong learning practices are delayed positive predictors for the observed 
changes in the national means of the principals’ perceived presence of emerging 
practices in schools. On the other hand, the three outlier systems indicate that there 
are possibly other factors influencing pedagogical practice in schools than principals’ 
vision and that such factors may differ greatly across countries. 
 
System means of principals’ vision as an indicator of policy emphasis – an 
exploration using multilevel analysis 
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Given the encouraging outcome of the preliminary exploration reported in the 
previous section, we then undertook multilevel analysis using the statistical package 
HLM (Raudenbush et al. 2004) to examine whether there is evidence that av_P-
VISEM98 is a statistically significant system level predictor for teachers’ reported 
lifelong learning teaching practices in their classrooms. As we are only interested in 
exploring system level (level-3) predictors in this analysis, the level-1 (classroom 
level) and level-2 (school level) components of the model only contain random error 
terms. We started with av_P-VISEM98 as the only level-3 predictor in this model. The 
findings from this analysis are presented in Table 4 under the row for Model 1a. It can 
be seen that av_P-VISEM98 is a statistically significant positive predictor with a 
coefficient of 0.795 (p=0.000). 
In order to pursue this analysis further, we tried to introduce another system level 
predictor, the system mean for the principals’ vision for ICT use to support lifelong 
learning practices in 2006 (av_P-VISLLL06). Table 4 under the row for Model 1b 
shows the output of this second 3-level model, indicating that the coefficient for 
av_P-VISEM98 is still statistically significant (p=0.000), and slightly decreased to 
0.721. On the other hand, the coefficient for av_P-VISLLL06 is not statistically 
significant at all, confirming the results of the exploratory analysis reported earlier. 
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To summarize, our analyses have indicated that countries with a stronger lifelong 
learning related policy indicator in 1998 have reported a much greater increase in 
lifelong learning related teaching practices between 1998 and 2006, while those 
countries with a low lifelong learning related policy indicator in 1998 have reported 
decreases in lifelong learning related teaching practices during those eight years. 
However, as we do not have any other system level policy indicator beyond av_P-
VISEM9 and av_PVISLLL06, we have no clue as to the length of delay for policy 
influence on classroom practice to peak. The findings indicate that there is a delayed 
effect and that the policy influence is still statistically significant eight years after. 
 
Exploring the impact of principals’ vision as school level indicator on teachers’ 
pedagogical practice  
Our third research question is whether principals’ vision has an impact as school level 
factor on teachers’ pedagogical practice. A multilevel model was constructed (Model 
2) to explore of this question using P-VISLLL06 as a school level (level-2) predictor 
of teachers’ reported lifelong learning teaching practice (TP-LLL06) at the classroom 
level (level-1). Table 5 shows the key results from the HLM model output, which 
indicates that principals’ vision for ICT use to promote lifelong learning practices are 
positive school level predictors of lifelong learning teaching practices of the surveyed 
teachers (β=0.065, p<0.001).  In other words, teachers are more likely to adopt a 
lifelong learning pedagogical orientation in their classroom practices if the principals 
in their own schools have a vision to promote lifelong learning using ICT.   
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 Exploring principals’ vision as indicators at both system policy and school levels 
In the previous sections, we have separately reported on the use of av_P-VISEM98 
and av_P-VISLLL06 as system level predictors and P-VISLLL06 as school level 
predictor for teachers’ reported lifelong learning teacher practices (TP-LLL06). In this 
section, we report on a further multilevel analysis to explore when P-VISLLL06 is 
added as a school level predictor to Model 1a (to become Model 3), whether both the 
level 2 and level 3 predictors will still remain statistically significant. Table 6 shows 
the key results from the HLM model output, which indicate that both the school level 
predictor P-VISLLL06 and the system level predictor av_P-VISEM98 have 
statistically significant coefficients. This is a very pleasing finding in that we have 
been able to demonstrate confirmatory statistical support that the effect of system 
level policy is mediated through principals, and that the national average of 
principals’ vision can be used as a system level predictor with delayed effect in 
statistical modeling.  
 
 
SUMMARY AND DISCUSSIONS 
In this paper, we have used both exploratory and confirmatory statistical methods to 
investigate whether there is evidence based on the data collected in SITES-M1 and 
SITES 2006 that system level policy influences teachers’ adoption of lifelong learning 
practices in classrooms. This exploration is stimulated by the observation of an 
apparent “pendulum swing” in the percentage of principals reporting a lot of 
emerging/lifelong learning practices in their schools between 1998 and 2006. A 
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substantial decrease was observed in some European countries, Slovenia, Norway and 
Denmark. On the other hand, a substantial increase was observed in all the 
participating Asian countries. This is a very surprising finding since the policy 
rhetoric in both European and Asian countries emphasize on the need for education to 
prepare students for lifelong learning in order to face the challenges brought about by 
globalization and the knowledge economy. The statistical investigations reported in 
this paper seem to confirm the possibility that the pendulum swing is associated with 
differences in national education policies in the countries concerned, which suggests 
that deeper explorations involving comparative policy analyses are warranted. Such 
analysis is outside the scope of this paper. However, just to demonstrate that this line 
of investigation is likely to be a fruitful one and to stimulate research in this area, we 
report in this closing section some preliminary features of the ICT-related policies in 
Japan, Singapore, Denmark and Norway gathered through a review of literature that 
seem to indicate that some substantive differences in the education policy and 
implementation in these countries which may have contributed to the observed 
pendulum swing. 
In both Japan and Singapore, since the end of the last millennium, there has been a 
consistent and focused set of policy initiatives involving curriculum, infrastructure, 
professional development and support strategies to encourage and support ICT-use for 
lifelong learning oriented teaching and learning. The national ICT policies and 
practices in Japan described by Shimizu et al. (2003) and Sakayauchi, Maruyama and 
Watanabe (2009) indicate a consistent focus on reforms in curriculum structure 
through the introduction of new, cross-disciplinary subjects and increasing support for 
ICT use in schools to support lifelong learning and learning beyond the school walls: 
the “100-schools Networking Project” launched in 1997, the introduction of a cross-
disciplinary compulsory subject “Integrated Study” in 1998, the introduction of 
 20
“Information” subjects to lower and upper secondary schools in 2002 and 2003, the 
launch of the “e-Japan Strategy” in January 2001 from which an e-learning 
component was developed in 2006 to focus on social reform through ICT and 
integrated learning between school and lifelong learning. Yeo, Kan and Tham (2003) 
and Koh, Lee and Foo (2009) document the specific policy and implementation 
details for the two ICT in Education Masterplans in Singapore, launched in 1997and 
2003 respectively, showing that both Masterplans were developed in the context of 
wider educational reform goals under the slogan “Thinking Schools, Learning Nation” 
(TSLN). Implementation strategies include the launched of Intelligent Nation 2015 
(iN2015) with a focus on equipping teachers with a wider repertoire of ICT-based 
pedagogies and competencies, and the FutureSchools@Singapore project launched in 
2007 to foster innovations in curriculum, instruction, and assessment by fully 
leveraging ICT to bring about engaged learning for students. 
In Denmark and Norway, there have also been very strong education policy support 
and investment programmes to promote digital literacy and readiness for the 
information age (Ottestad 2009). However, Bryderup, Larson & Trentel (2009) report a 
change in educational policy in Denmark where a mostly reform-oriented policy is 
being replaced by an increased interest in tests and subject-related matters, which may 
account for the decrease in that the presence of reform-oriented practice as reported 
by principals in Denmark. This is echoed by Larson’s (2009) report of increasing 
control over what is learned through more precise descriptions of the curricula at both 
national and institutional levels and expanding use of tests and examinations.  The 
ICT in education policies in Denmark have been focusing on how ICT integration can 
enhance the understanding and development of curriculum subjects, and hence lie in 
the realm of knowledge deepening rather than knowledge creation based on the 
UNESCO (2008) definition. There is a strong emphasis on the attainment of high 
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academic standards as measured by tests and examinations (Danish Ministry of 
Education, 2007). The presence of competing policy foci and strategies is similarly 
evident in Norway. There is a strong emphasis on digital literacy and a continuing 
interest in leveraging ICT to bring about new forms of learning and assessment (as 
evidenced by Norway’s active participation in the OECD New Millennium Learners 
project, see Pedró, 2006), and at the same time a strong focus on the importance of 
having substantial basic skills as one main element of lifelong learning, as well as a 
focus on assessment through tests and examinations. Hence, in both Denmark and 
Norway, there appears to be competing policy priorities, which impose demands on 
teachers that might have discouraged the adoption of lifelong learning practices by 
teachers. 
To conclude, the findings reported in this paper provide statistical and documentary 
evidence that the “pendulum swing” observed in the percentage of principals 
reporting a lot of emerging/lifelong learning practices in their schools between 1998 
and 2006 is related to system level policy. There is also statistical evidence that 
principals’ vision can be used as a mediating factor through which system level policy 
impacts on classroom pedagogical practices. The use of national means of principals’ 
vision as an indicator of system level factor in multilevel analysis is a methodological 
innovation (or experiment). Preliminary results show that the use of this indicator 
sheds valuable insight on empirical observations of perceived changes in practice, 
including evidence that there is a delayed effect of policy on practice. However, we 
are very much aware that this study is a preliminary exploration, both 
methodologically and in providing a substantive understanding of policy changes and 
their impacts on practice. We hope that this study will stimulate further research on 
the problems explored in this paper as well as methodological debates and discussions 
on quantitative explorations of educational policy.   
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